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RESEARCHERS TO DEVELOP NEW TYPE OF TITANIUM EXHAUST VALVES,
POTENTIAL GREAT FOR GAS MILEAGE IMPROVEMENTS
DAYTON, Ohio-- An Ohio-based research team is competing with the Japanese in a
race to develop a new type of titanium automotive exhaust valve that studies show can greatly
improve engine performance and reduce gas mileage.
The University of Dayton and Wright State University have received $1.6 million in
grants and in-kind services from the Edison Materials Technology Center, the Air Force and a
consortium of industries to develop a cost-efficient manufacturing process for the valves.
Currently, automotive valves are made out of stainless steel, which is relatively heavy,
according to Daniel Eylon, a professor of chemical and materials engineering at the
University of Dayton and a recognized expert in titanium technology. "It was recently
demonstrated that a new generation of lightweight, high-temperature alloys developed for jet
engines can be used for automotive exhaust valves. The light weight and higher temperature
resistance should allow the engines to rotate faster and, therefore, produce more power and
improve gas mileage. At the moment, there is no low-cost way to produce such valves."
Researchers hope the new alloys called gamma titanium-aluminides -- soon to replace
some heavier nickel-based alloy components in the compressor and turbine sections of jet
engines -- can eventually replace steel exhaust valves in cars.
University researchers will work with industries such as OM, Ford, General Electric
Aircraft Engines and Cleveland-based TRW, one of the world's largest valve makers, to
transfer the technology from the aerospace to the automotive industry.
U.S. automakers hope to gain the competitive edge over the Japanese. At least eight
major Japanese automotive and titanium companies are currently working to develop the same
-more-

OFFICE OF PUBLIC RELATIONS
300 College Park Dayton, Ohio 45469-1679 (513) 229-3241 FAX: (513) 229-3063

I

Titanium Valves: Page 2

technology, according to Eylon.
"GM has calculated that the replacement of steel with titanium-aluminide valves can
increase engine speed by 900 revolutions per minute, which means higher efficiency, more
power and improved gas mileage," Eylon said. "With the help of EMTEC, we have put
together perhaps the most comprehensive program anywhere in the world on this subject to
try to develop a way to produce these valves reliably and inexpensively."
It won't be easy, according to Eylon. First, the valves, which are made by casting,
have more sensitivity to cracking than steel valves because of the inherent brittleness of the
titanium-aluminides. Secondly, using current technology, it costs between $20 and $40 to
produce a titanium-aluminide valve compared to $2 to mass produce automotive steel valves.
A four-cylinder car uses eight valves, but most newer cars have 16 valves, Eylon said.
"The challenge is to produce durable, high-performance valves at low cost," he said.
Following a series of laboratory analyses, including alloy selection, capability, and
strength and fracture testing, the valves are expected to be installed in car test engines within
two years. Concurrently, new methods of mass producing low-cost valves will be developed
in cooperation with the industrial members of the research team.
Of the industries involved in the 30-month project, TRW, Reactive Metals Industries
Inc., GM, Ford, Duriron Company Inc., Precision Castparts Corp., Polymet Corp. and
ARMCO Inc. all have a major stake in the future of the automotive industry. General
Electric Aircraft Engines and Wright Laboratories are interested in the technology to gain a
competitive edge in the area of advanced jet propulsion and high-mach flight as well as
transition the technology to the automotive industry, which will lower the material cost. The
only partner in the project without a manufacturing or research facility in Ohio is Del West
Engineering Inc. of Valencia, Calif., a leading manufacturer of titanium alloy components for
high-performance engines used for car races.
The 30-month project is an offshoot of two EMTEC contracts to Eylon and professor
Isaac Weiss of WSU awarded in 1988 and 1990 to develop casting technology for two
titanium-aluminide alloys.
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EMTEC, one of nine Edison centers created by Ohio's Thomas Edison Program, is
composed of a consortium of industrial, academic, government and civic members. The
center's work includes developing new industrial materials and processes; improving the
performance of existing materials and processes; identifying alternative materials and
processes; and improving the quality of processed materials.
Conventional titanium alloys are used commercially in large quantities in products
ranging from spacecraft and jet engines to racing bicycles and surgical implants. The front
half of each modem jet engine, known as the compressor, is made out of high-temperature
titanium alloys. Up to 25 percent of the weight of modem jet fighters is made of highstrength titanium alloys to improve performance at very high speeds. Most surgical bone
implants, such as hip joints, are made of titanium because of its superior corrosion resistance.
-30For interviews, contact Daniel Eylon at (513) 229-2551 or Frank Moore, director of
EMTEC, at (513) 259-1365. From the automotive industry, contact William E. Dowling,
senior research scientist for Ford Motor Co., at (313) 337-4149 and Susan HartfieldWunsch, senior project director for GM casting and forging, at (313) 947-0533.

